A 3-D airway epithelial cell and macrophage co-culture system to study Rhodococcus equi infection.
We developed a 3-D equine bronchial epithelial cell (BEC) culture that fully differentiates into ciliary beating and mucus producing cells. Using this system, we evaluated how mucus affects the phagocytic activity of macrophages. Adult horse monocyte-derived macrophages were incubated with Rhodococcus equi for 4h either in the mucus layer of in vitro generated airway epithelium or on collagen coated membranes. Using light and electron microscopy, we noted that the number of macrophages with intracellular bacteria, and the number of intracellular bacteria per macrophage were lower in the presence of mucus. TNFα measurements revealed that the presence of BECs promoted TNFα production by R. equi-infected macrophages; a decrease in TLR-2 (involved in R. equi recognition) and an increase in EGF-R (involved in mucin production) mRNA expression were also noted. Interestingly, when foal macrophages were added to foal BECs, we made the opposite observation, i.e. many macrophages were loaded with R. equi. Our in vitro bronchial system shows great potential for the identification of mechanisms how BECs and mucus play a role in phagocyte activation and bacterial clearance. Further studies using this system will show whether the airway environment in the foal responds differently to R. equi infection.